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Abstract: Standard practice in Life Cycle Assessment (LCA) is to assume that each uncertain
parameter behaves independently under Monte Carlo sampling. This leads to cases which are clearly
incorrect, such as engine CO2 emissions being sampled independent of the fuel efficiency, or different
providers into a market (such as an electricity market) increasing or decreasing without any regard to
the behaviour of other providers. We have developed an open-source toolkit that can solve these
problems through the direct use of measured data or model results in static or Monte Carlo analysis.
We demonstrate how this toolkit can provide a number of novel features for uncertainty and sensitivity
assessment in LCA, including improved reproducibility, better capturing of complex system dynamics,
and avoidance of error introduced by fitting probability distributions. We also introduce and demonstrate
the idea of "campaigns", an organizational tool for sets of pre-sampled data that allows for quick system
variation, guided data acquisition, and prospective LCA. We demonstrate these advantages in two case
studies. In the first, a prospective assessment of autonomous electric cars, we can explicit model and
analyse the key parameters driving overall system performance. In the second case study of the
greenhouse gas intensity of the European grid, we see significant improvements due to our method
explicitly including correlation in both inventory and impact assessment parameters.
This work was supported by the SNF NFP 73 project OASES: Open Assessment of Swiss Economy
and Society.
Keywords: Uncertainty, Monte Carlo, Life Cycle Assessment, models

